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*hree schbo1 sys‘ens vere exantnei to assess issnes _

ABSTRACT

,per‘inenf *o nicroconpuie* innéva*ions in the schools, . and to-

deteraine whether a2 revolutfdn in education vas taking plaze. because'

of this newv technology. i case study approach was used in this.

'z‘exploratOPy analysis in order to:collect information from four, ' - °

. levels:: students,- administrators, technoloay sgecialists. and the
community, The three sitee chosen for: the study were selected on the. .
basis of the diversity of their qeogriphic location and she . type of _
scheol population servea. It was. aiscoverea that seheel systens tena-

ds i" ;operatfnq. Although- severai comaon trends were observed &nang the

. gy'steas studied, i*+ was concluded that nicrocouputers on their ovn"'

will not prouote any pa:t*cular cutcones. and their impact will
depend -largely on the educational context in ‘which they are embedded.
A paucity of research.literature on the educationhal aand aeveIOplentax
conseqnences ‘for children usinq nicroconputers is inaicaﬁe&. (MER)
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. " and a tlassro Deci\;nns whxchlare made; eventsy
"~ and bolfifs wh ich are h

. m:crecomputer 1ﬂn09at;on

$-

There is. much -excitement about ‘the potential of- a:éiacaaﬁﬁféfs

in education. There 4re “some -who argue. that these pouwerful, .

engaging, ﬁé?iﬁﬁal: and relatzvelg ;nexpenszve machine\ may "

decentralize v
in. the har ds of studenty ‘and. tédchers. . Dthﬁrsvdiéim that micros
can greatiy expand cﬁgiaren s ,cogn1t1ﬁ§ capacities. Some think

classraam..

_ »/‘ . S S o
Schools taré ‘buying microcomputers at a rapid rate. Yet; with

the ‘exceeption P anecdotal -reports,. we don’t really . kriow ~how -

_are. iakzng place in schools In ct,

\we ‘don‘t even  know what

ébout thzs new technologg

- mzcrocomputers as uell as quest1ons about the1r d:?fusron and

‘effective use;;in school

—— — e — 5 — — =

technoiogxcai nnovation is |

-proceeding in_ three _very d:??erent

Burs uas a-_care?ul ‘look at three -scﬁdél sgstems which -codid

.exploratory - used case studg methodoiogy:

We uanted to

understand a few school systems. in depth; to obtain as. complete

T picture ‘as possihle of. each\ mxcrocomputer 1nhovatxon . We

ssumed- that. comparxiéﬁs .among ~ sites would _gze}d trends for
Future studg. o ‘ \ | : o : ;

educat1on bg plac1n dec;s;qns_about it squs relg.

of our .study was to discover those‘

L)

- inform. - us. about _emerging " issues. S1nce our goals .were .

.18 'thene was one generai question in the back of our mifds as we

canducted this study it  was:. X ié‘ there rteally- a revolution -

fakxng _place ;n educatzun as a‘resul of thzs new technology? We

.emcrgad with .@ healthy respect: ‘for. th ab;lzxg of school systems

- to assimzlate‘;nnovat16ﬁs to the;r own;values and ways ‘of doing
‘things, as ®well as’ fuith the sense',that thgrb were ' some

j&%éﬁ%iélig p?merfui [ nges taking piace’

In ylanning our research we assuﬂed that,'in ordery
-a techhologica& xnnovatzon ‘and 1ts 1mpact onJ
"téachers. in classrooms, we had to go beyond the cl

cﬁnldren and

are:at least Hour- Ievels or. contexts within which:

an edycational

1nnovatxnn taﬂts piqcef-a communitga "a school sy

which occurs

1d at*flach level .may ulti
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vnderstand
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tely ' affect

they wiltl Eﬁiﬁji fﬁi nS?ﬁr@ " of the 3§6§i§1fiﬁtéféttxon in the -

isystems, we examined . just how thxsﬁ"

{

tem; a8 school
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.the nature and scope oF the :mpacf of tﬁe computer &n children

. -4'and teacheprs in ciassrooms.“~

Therefore; we collected 1n¢ormatxon From all of these contexts.

;; . for .each- community we visited. We sj yoke m1th community persons.,

P ﬁﬁcludxngfiparents. ‘board- of_ educat oﬂMﬁmembeTSr::iocai coﬁioiéii’

... business people, po11t1c1ans.‘, ana-goornaizsts. We interviewed
- _‘peopls - ‘at ail.. levels. :0f  the  school system——district
'-,édﬁiﬁ?ii??forgif'f school - iaﬁxﬁistrators.-z‘computer Tesource
‘personnels media specialists; teachers ahd students. - . In.

addition; .we . observed students using : microcomputers - in S

classrooms, - computer_ TesouTce TOOMmMS,. meﬂ1a centers and

éfté?richooi clubs. Finally, we collected. Tecent " newspaper

articles " related to  the . 3&566&' system; as well as documents

- published by the schooi 'systems: In ail.n,me interviewed - 80

= teachers; .30 students,; ‘94 school adm1ﬂ1strators. - 14 d;str;ct;

JE Mhwadinad)

administrators; 8 technologg spec1a11st§;¥ and. 10-—coﬁﬁUﬁitq

atlons of -students .

3',persons In addition, we conducted 51 obser
-us1ng m1crocomputers : : 2 A\

We brooght muitxpie ' peggpect;ves Sﬁa‘iléﬁiiié to  our
educational

- psgchologzst.7_cogn1t1ve7deve1opmental psgc_ﬁggxst.;curr1culum

nﬁxnvest:gatxon Our staff included a sociolugis

specxalxst and educat;onal technologg ‘specialysit

We chose our sites. in order to max:mee diver ty——diversity of

EEaﬁféﬁﬁiciiocatxon. of school popolatzonsv seryed; of goals for
implementation; and of applications. All s1te') had been usxng

mictrocomputers at both elementary and secondary levels For up to
two years. As. it turned out, the school systems we chose arlt

began time-shared instructional :ompufxng in the &0’s and:  ate

still using terminals forigomgkiggrgoges This report. ‘howeved;
j |

Afmxii focus onig on micros and; their use. |
Lr

Our F;rst s1te is a lar ’ge N in the southwest, which we call
Salerno; the second. a somewhat smaller city in . the midwest, -

called Cféﬁrtes ~and ‘the ¢third, a small northeastern suburhb,

ey — -

called . Greenview: 'In - this paper  the microcompoter

implementation at each: site is described. briefly, followed by a

discussion of some of the trends; ques%;ons and issues which
emerged. This is a preliminary _repott:; based.on data collected
Fﬁoﬁ sOctober twrough December, 1981. ~ Data analysis is sf}}EWEP

progress. and personnel. From each site have not yet rteviewed
their case 'studies. . ‘ )

< . SALERND

-

Salerno ﬁféiéﬁfi a model of an innovation in which author;tg and
‘resources are centralized. It is a carefully plamhed
innovation, with explicit curricular goals. ___ 1t takes place

. primarily outside the classroom. and in this - sense is per:pheral

to ongo;ng classroom life.
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. §éiéiﬁ6?i§'“éi méjér sﬁu:hwestern c1ig° of about BOO:OOO in 3

_metropolitan  ‘area of -‘abput 1.5 million.  "Its pt
system  serves 122, 000, ‘children, . . Insurance,

/significant port:on of the

technoiogg make -up a

‘wealthiest residents

———~with their  “own “scthogl ~sytems; ~leaving: “a cztg~ b
: _primarily m1dd1e and

lower 1ncome res1dents

Although ~the metropolxtan area has been< 1ncreas1ng in

vblic school

-banking - and

écaﬁaﬁg The

/in the metropolitan area: Iive in suburbs

opuiat1on of

population; the School system  itself has 1lost a considerable

number of students %éé?iﬁi%ég Tange- from 25,000 to 50,000). . As

a resuit of a bussing program which- was instituted in Tesponse
- to a desegregatxon ordenL many middle class majority children

uere sent_ to’ private schools and many families moved  to the

~1Thus, the city school sgstem is- largelg mxnorltg, with
anzn~ and 33

; : 'ent Hﬁxteschiidren , I "

3
'

Thé hxghest curréﬁt pr;ar;tg of. the Salerho schodi sgsfem ’15',f

- Traising its students’ scores on state  and nat;onal

‘tests.  Its. stodents have not done. well nati

onallg pn bg

compar:son 61th other Eif:es in the “state; aitﬁough the most

*-*ﬁl “recent scores: »riprasent some improvement. In the

. years, therefore; the school system has /piaced grea
; bas;c skills. Deta;led basel;ne obaeetxvés have. "bee

enhancing the basic skills of studerts who were below grade .

. level. ,A super1ntendent enthusxast1t about in
. technoldgg begah the development of softmare withi

o7 district. L The ' instructional .design group -was.

‘compreliensive basic skills packages which could p

"and. practice for. students whose" per?ormance was

level. . This soffware development operation. has T

large . comm1tmont of #funds and resources on the
vdistrict.  -Last year: the 1nstructidﬁal‘désxgn groug
~full-time ‘staff at. .a cost of almost * $600, 000... Of

" "$406,000 came . From district Ffunds. ' The Test came

ﬁ&ﬁiéé.. Tﬁese ' ‘technology and curriculum. spec

produced a3 k-8 math " skilils package and are devegop

in readzng and higher order math sk1115 ) 7

Th!-'&?8~7math ‘package is currently in use: in. 66 of the- 180 -

" schools lﬁ tﬁéh)di§tfitt.L -Three huridred TRS-BO €
- purchased with Title I and state compensatorg ‘edu
-for this basic sk:iis program; and 300 more are exp

system this gear . Because .of ‘the source of ‘funds;

mzcros 15 lzmzted to those students who -are belnm gra

The adm1n1strator in charge oF micTos is the ‘ass

math coordinator in the district. .She places mxcros

15 1n chargf“~of train1ng For teachers and aides;

v - T ." - -
_ - . . . F L i -
Pl . . . 7 . _
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T " The microcomputer xnnovafiau began in Salérno as a way. of
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to produce
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epresented . a
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xnformatxen and support tﬁﬂschbel s as needed. ;/ / ot

H1;rocomputers ‘are bexng usea in high 36565@3 ?oF} programmxng

- = _ _ _ — e =

and literacy, mﬁ:le at the. lower grades:  the mic¢rocomputer in

Salerno is seen as a. curr:kniar tool; rather tha as itself an

7'computer is for pract1c1ng .S 1115

it was pract:ced on- the m1¢ro

L tell; an&-the school . sgstem had not yet conductea aﬁ evaluation:

'stuaenth need #or ;nstfuit;on

"_obgect of. _study. . From Rindb?girtéﬁ— tﬁggugh/ Bth grade the

1.

. N

m for about 50

'In most schoql the mxcros are 1ocated in a rifource room. and
‘students leave. ‘their classrooms -to work with the

— s — -3 —'— .

minutes a week. —_ -The. entire = computational/ curriculum is

sequenced, and nts are assigned to practice a skill at a

level indicated by tHeir classroom teacher or° by a Title ‘I
teacher These reso’rfe Toom teachers supervise aides who help

- ) : . . / o

special workshop. They learned to load and run a program. how ¢to

select practiie prohlems for students. how :to keep mecords. and
how students were to type in their responses - They aiso learned

'Teacﬁers and a:des were trained to vuse tWe m1crus dur1ng a

the scope and’ sequence of the. computer—based curriculum: how the .

different stranas are organ;zed._ what the/dxfferent\Ievels are’

and how they reiate to the classroom curr;culum | aides and

'teachers reported that this traiﬁ1ng was adequete.f that theg

felt comfortable. with the m1crocomputer./and that t‘eg Felt it

was a valuable 1nstruct1ona1 tool. : /

S1nce the;sam Baseizne obJectgves gu;de/the deveiop ent o# the

software and the classtoom’ math curr:cuium. there 1is an overall

reiat1onsb1p bet-een work in the. cl:ssroom and in the resourcev

centers on the micros. Work on the m1cros. homeve » ; did not
necessarily ,,c01ncide-,tempora119 with related work in the

o — e — i — —

classroom. A ctoncept could be 1ntrodbced in ciass/iong before

/" . - . 7

Hhat are ;he effects of the mitro math pract1ce on students in

Salerfio? No . .one knows. -The teacﬁi#s"?elt it:was too soon to

Clearlﬁ the expectation is tﬁat the practice and add1t1onai time

- on tas& provzded by the technoiogg ?111 prove effectzve

We observed fé ré, ) ef 1nvolvement and enthus1asm as students_

és:s. .so0 there was no* opportun1tg ‘for

om of the students - we’ absgrved seemed

social interaction:

chalienged by what they were doing,  while others seemed to need
instruct;on in the computational procedure, rather .than practice
with. it. If children uwere confused. theg tended*to flounder or

_recogn:zed and’ resp?nded to- a

- guess randomlg in order to aﬁévi the program .along. although
e

souat1mes 3 teacher ‘or. ai

- B

g -

.others\ seemed bbfedhﬂéf re51stant - The work _ ‘Nas done - on a;
- strictly indzv;dual b
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When we tallied the use of micros by sex, we found more boys
than g:rl# using the micros in - 311 grade levels. The ratios,

however, /were not large. - In addition, we did ng}ivggxt enough
. high schools to ma&e a Judgment about ‘the extent of sex
. QiFFeren7es there. . o : s /

To §Uﬁﬁé%iié;-5alerno is é model For‘usxng the mxcrocomputer as
a mode /for del:ver1ng curriculoum. . It 1is carefully planned,-

consxstent with the priorities and goals of the’ §chool system,

- and Tepresents a ‘large investment of rtesources on the. pargiof
the schoal system. It could affect test performance of 1
- numbers of children in_ the school system thhout dxfectlg mak:ng

any Rxnds ‘of changes in regular classrooms g /

. The Saierno modei couid dramatxcaf}g -change §ia¢¢1ﬁ§ patterns
and instruction in the d:strxctlffﬁé indicated earlier; other
large : packages UF ~ softuware are . currently underw
development-—readxﬁg éﬁd 'higher order math skxlls - These are

: go;n@ beyond ‘drill_ and ,,pract;ce,,and takxng on . tutorial

nctions.: In the future, it is §6§31516 that large portxons of

the curriculum could be delivered via micro: If so, - then the

— e

aides who assist children in. operating the migros and ‘the

Tesource teachers who _supervxse the . delivery of computerized
instruction could take on greatlg increased importaﬁce in the

system.  Teachers then"would esumablg .become -managers oOf

, -~ ‘'instruction who focus on s0ciadl . skills Sﬁdf_ﬁigﬁéf level
N conceptual development with their students. The effects of such
5 - a. three-tiered system E@ég?gfﬁ§é§§§§f§§:§U§6?3i§6?§ ‘of computer

1nst?uctxon: aides of computer instruction) ‘on education can .

P e - T

- ontg ‘be speculated about at this point. What is clear; hpwgyera, :
C is™ that in such a system the creators of . software will become, .’ -
to a sxganxcant degree. the- creators of curriculum. '

o -

model oF 1ﬁﬁavatzon 1n whxch some
eptralized, but in whxch actual use.

ﬁur second sxte, “Granite; is
Tesources. and authorxtg are ¢
and- dec151ons about use are de
- Toosely sthttured.ﬁ without

entralized. - “'The innovation is
xplicit policies. or .currzcuiéf

goais. : L .
Granite is a -city & 370,000 people in -the midwest. Itso-major
_iridustries. are agri-business. technology and insurance. The
- city . has  a  varied . population., = including. Whites, Native
;'-ﬁmerzcans. Asian Americans. and. Blacis Ai;7§§§36§6§§§@i§75566§§
are represented 1n~the Eiig itself: The schooi system is about
307 m:noritg : ) _ R :
* The schﬁﬁl Sgstem has ,lost large numbers oF students due to a
decline” in the school age population.  The. 'system - has shrunk . -

" f#rom 70,000 to 41,000 - students in the last 12 ‘years—a decrease

of ' greater than 40%Z. With that the system has had to decrease

'*Eiéﬁff}iﬁa_fiéﬁiiﬁ}its belt - Like Salérﬁﬁi Granite has’ been

Q- L . - _ : R
ERIC . - ewrs 7 e ;?'}? L : .fﬂ;h B

s,
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. under. 3 ' desegregation: order. ° In Granite; . ﬁoﬁové¥.; there h%?
been little: movement to privite schools as: a result. ; Vo
Ve \

B ‘The. ! Gron:fe . sgstem values ﬂxversxtg and prov;des :ﬁéﬁq"

‘

~educational opt;ons There are fully eight 'different elementary

j;fwiﬁmnducat:onaiﬁrorogramsffnomumhxch.pangg;sgimagf "ehoose. for . thein:

childen. - While: thero are some agreed-upon curricular goal%.-iﬁi\
system doos not spicifg dotaxlod ob;octives Standardized tests
are used oarlg in- the - year  for: diagnosis, rather than - For

accounfabilitq and evaiuafxon af Eﬁe end of tﬁe gear

sgstem~-46

" with’ 'grant

Thnro g;ofgprrontiq .’ ﬁpplo computers -in  the cxt;
= cuned by

schools; purthased out of operatzng funds or

\Jloaned to . .

o monies, \and 40 “loaners” owned by 1 he district and .
‘ 'schools, on requests From teachers. Thi are in°23 of the ﬂ;%
districts "~ 100 sohools and othev :nstruct;onal ‘sites. " The A

i e* s — — —

compoters are ‘manaded: by a .computer resource teacher "located in L

-the office 2f the ﬁt?ﬁ’\curricuiom speciatist for <the district. . &ﬁ.

Thé compufer' rosource teacher processes requests From teachers -
for . moch;nos., meets ‘teachers"f Tequests for help ‘with the Ly

machines or with. related'currxculum.-iﬁd conducts morkshops and
ofﬁer forms of - ancher tra;ntngr ) : . :

cd

A unique Featore o? the eran:te sgstem ‘is a 'state organ1zat10n

-
3 -

_ which coordinates and facilitates Instroctxonal computxng at ailil i
S -levels of 'oducatxoﬁx'xn | the - state. " This central _comput:ng' R

organxzat1on provxdes teochor traxn1ng. as__uell és Apples at .
d:scoun§ prices. In. addition, it makes"ava1lable so?tware which

it has evalvated; and in some. cases re?ined and aevelopedﬂgso

all public schools at: no cost The eran1tea schools  wuse thxsj

- sgftware; :and supplement it\_-ith some which. is Ioééiig prodoced

and some which - -18 purchased‘;ommerc1allg. T o ) D .

\ - A
)

‘both’iggée ﬁd cztg Ievels there \15 a commxtment to computerf-

y deP:ne&.;'and equity. of access . to computxng . _

— v =T \

' But neither at the state ' nor. _ the’ .city 1eve1 are -theyre

i broad

centralized polxczes about the use ‘ of the microcomputers.: The .
. “micToS are seen very broadlg as & rvesgurce for teachers, mhxch-}
teachors can use in ang mags theg consider oppropr;ate. :

e

T Tﬁe  microcomputer innovation began in .Granite in 129.  There «

S uas both'grass roots and district interest in purchasing-micros

‘even “hefore they wer ava:lablo as free—-standing machines. The ~
“central - comput1ng or’anzzat:on acted as ' a catalgst For the‘~:
purcﬁase of micTos .uith its - doc1sxon to con&ract with ﬁppIE—.
" This~ meant that schopls -and d:str1cts could buy ﬁpples at a

.discount and that software - would be ‘provided for Apples: At -

that point the m th ‘specialist and central: administrators . .

deczded to purchaso ,he loaner Apples.

i?’is azFcmolt to summarxze ohd charatféfiié what we sam in

. granites since  uses,- goals | and. settings ‘were  varied.

- - -7 _ — - .- — —— — —— T s e — -

: H:crocompoter ' appix:at:ons : xncf‘odqcg programm;ng..fdrxll and

s'
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;iréééiéé.g s;muiaixons and games. ‘Téaeﬁgfg' _goéals for 'the

. iﬁiiroéiiouai :use of the micros -vary - from . ‘giving students

"something ‘that’s fun to do when they’ve. cnmpioted their work to

’?ﬁ,. achieving computor literacg to onhanc;ng logical th;nkzng " The ;
L micro prov;des Title I remediation. fof below-grade students, .as.
o well as. eﬁr:cﬁmcgE;For h:gﬁ acﬁxevers - — = -

Tha 1n1t1§t1ve for gott:ng mxcros IﬂtO schools is. taken ;argg;g . -

;:gg _1nd1v;ﬂuil teachers and: in some cases modi( specialists:
‘They mako Ageguosts to tho computer resource teacher or. write ;

. grant proposals . Most .do;, their  own computer-r ated _work
: ggfﬁgg;ogtxcaliy ~ But it is 6663631 to find- a teacher '
an active tole in broadening the innovation by invo

supporting other teachers: Some teachers have. -be
computen—related assignments in order to keep them [
system, and not all of these éré ‘q@t,su??1ciéﬁt1q trained ?o'¢
that “work. In general, the demand for training bg .teachérs

géé@%,,?°,'§i§§§a that mhich can be iﬁﬁﬁlxed by state and local N

B | Tesource per{ons

-~

LI Iﬁ:$ﬁi.ilimaﬁt§rq séﬁooip we v;siiéd micros were used primarily .

.at the, intermediate grades, 4-6. . . We saw them used in media Es
centers, ﬁillﬁ;ﬁii TesouTce Trooms -and’~ ottasxonallq. in I
‘classTooms: Programming has become part . of the curr1culum in -

- - ¥ . [ e

many, schools +for this upper oiementarg ‘group. -~ The '399§§ ;

- extensive use of micros was. -in the junior’ high: schoois. There
we-'saw micros used in an aften—schoul progra
-and 9th graders_and for Title I Temediation it
arts. In the senior: h;gh schools there is mor

micros. - "There the .use in confined almost -ex

B extensive use of °
dlusively, however,

4 -

’_to ciassos :n math and busrgoss

LA

At 'a11 lev 'ls we observed ‘more boys than ’;risf_usiﬁg. the
icomputers. At,,the elementarg level the- ﬁélé.ﬁéﬁélé ratio was 3
1.6 ¢to Lo.ﬁﬁlle at the hlgh Stﬁﬁﬁl ‘IQYEIL this number had _-

xncreaied to 3.5 fo 3.. ' ';ﬁ;; £}

777777777777777777 i..% ‘.i

_ What were the e?fncts on studentz*of using the mzc#bs’ Taa:hers i
.felt that micros were  makind & %i??eronce to students; but few _ R
aiked of learhning. ootcomis ‘Teachers' of programming _and '
-computer math felt-that with the micro,, students had ' a powe#?ul v
prohliﬁiéoiving + tool. - 'Many ,ieacherst/ﬁeit that mofivaixmn.;

, % . R
[ ~... . .-

interest; status among peers and’:- feelings : of  efficacy were ’

. enhanced- .when’ - 'students worked on .the 3$machines. . "The’
[';mxcrocompvtir has broven&part;cularlg .oseful 'for a -new. " group .of
Asian immigrants - mh”ifﬁ’* learn;ng‘ to Soéék Eng11sh They

. practice math on 'tho“ ; an\actzvitg which''doesn’t require.
‘much English: This has Eeipoa them to .feel  good about themselves"

e — .

as learnets in . a new and foreign environment. Teachers noticed -

and - mentxoned sex” differences in the.use of the micros.  Some Tyl
M teachers ‘felt that g1rls approached it mpre cautzouslq at f:rst._'.N;A
- g butJultxmatelg could beogg:_gg :nyolved §s~boqs S o : ) ﬁ .

L2
r
o
f
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two - that deserve mention.
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With programming o??orod as . ii?iﬁ as EFi?d"grado. studont

oxports have beguri to spring up. Tgpically male; these students

are sometimes used to ‘help . other students, and occasionally do

‘prograsming ‘for teachers. Some of the high ithqol,oxpgrts_ have

gotten  jobs. as programmers and technicians in local computer
'taiii*”':: . . o : 7 .;:-::: ; . :E:;:E . Do- L

Coe L . _ .

Tanhor: -lnt moro sa?tu:r! iﬂd MOT. trlining éomi omphlsizéd

— .

ﬁaiiﬁiif?ifa?i at the district level- 311 agree that tho sgstem

will support and expand technological innovation. ﬁne razseq

. some important questions about the future. Is the micro an-ﬂ

instructional todl or complementary to the curriculym? What

roallg is its oducatxonal potential, and how can we assure shat. .

its use is multicultural, interdisciplinary and creative? 1If
commercial people dovolop.tho software; will it be Junk? - Even

with all of these doubts and- questions,. this administrator mill
spend- any surplus monies this year. on: micros bocause of. the o
demand and interest. - : s . R ._;7~¢\ N

f -

‘Most of tﬁ; 5?iﬁ§iﬁ5ii mo :poko with were roiativolq un:nvolved{

with the microcomputer activities: There are 'plans at the-

district level; however, to involve pfincipals and to encourage : -

thom to  use® computors ‘ﬁor adm{n1strativp ‘record Reepzng and'

Hrth SC many a:P?Qront th:ngs happon:ng and on sp feuw, mgch:nes.

it is difficult to &5556§'pattorns in Granite " Yet there are

v

First, most of Oranite’s. midros‘;are not in cIassrooms at the

elementary level. They are in ‘resoorce Tooms: media centers and .

hallways: Suchy I?tations-maq represent a desire for equitable

- access to the computer; “but, we senses it is wmoreq likely to

»ﬁitris.

'ropresgnt the genuvine challenge of intcgfit:ng computers into
cliiifﬁ&ii At the secondary - IQVQI “the 4,comput¢r - -§s }ﬁf;_

classroomsf primarilg in tb' math and bps;nes; departmonts

Socond. it is clear that tho computer expertxse which: students
Sre developing is putting-pressure.tn the system -hzch it can’t .
always meet. ‘While: teachers themselves .don‘t seem. to -be

" spreading the iﬁﬁﬁVat:onb ;students ’ heeds Por additional courses

and better tra:nea fcacﬁﬁ?s ﬁiﬁ -have an :mpact -

- .

To supﬁhrzze;g Orangtp is a model of a loosolg §§¥ﬁ€§6§é&
innovation. Micros get iptoc schools by different Ttoutes, with

different FUﬁding sources, and'are used -for different purposesﬁ-

fffffffff

Most-of the iﬁifgg for - the Cranite innovation has' come. From' the

' §§5§i Toots; with -Sone keg,hosourcos provided 'confrallq{ There

are 'no vspec;?ic Wplans or: poi:cxes ‘governxng the use: oF ‘the

. ~ * . -

« T4 s - . - . .
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the .6I?giﬂ:i of & new Tole; the toachir*huff jj 1"Q',_4ﬂ -; ;

. ‘almost 80%: 69 the chigh school graduates ‘g0 on to postsecondary: ;
-education. - In" gonorala - the school system 1s ‘eager:.to keep

"TTEQ schooi sust
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Dur third sito, Oroonviou; is a modol oP an ;innovatipn with most

authoritﬁ and ;initiative at the grass ropts level, .  with central

iﬁiiﬁiiiiiiﬁii,u:nziijni,ihppnrt+ and_ m!n:nunaqgﬁggg,fﬁglhggsmgrg

no ~ comprehensive policies or plans for the “microcomputers.

Decisions about use are decentralized. __Gre#nvied is- ynique in, ';’_

S

.éf hvxcw is - nbfthoastorn iuburﬁon commun:iq of obou€ 25,000

The co-nunifg consists. largely of businqu cand professonal

;poriBﬁi who work . in a nearbq city. The: voczoacononzc level of -

.the cqiuunitq is .high. Students do well’ on national norms, and-

abreast of - edLtational 1nnovafions» and to maintain its emphasis

g 2 homns -

on proparction For coiiogo and bogond _i~.?z ) ) - ;’_

ﬂvor th. last tlﬂ uviri‘OrIiﬂviou hii had« doc11ning onrollments

of’ ibout 15% overall. . . It .now . icrvos about . ‘5, S00 students:.

,,Doclin;ng onroilaoﬁti iﬁd budgotaru;constrainfs ﬁave 1initod new
'7;hitin§ in roccn 7 .. : .

years. - - » . I _ )
" .« .4_44 . - ;;t . . . E : e

:1ﬁii bton naviny tuwird yreator contrarizataon

with rogp.ct to‘- issurs of - currirﬁlon account&bility. and

evaluation. = Tt hopes to have in" .place soon a dqfailoa “set of

objectives. Por lach cdrricular jrca. criggrio . Teferenced tests ;

keyed t6_.these objectives, H? a statistifal sgitem _for the

.dutricf‘fiﬁ administrative computer which will make if-p osgible to .

trtco stbdonts progross thrvugh thi idqcﬁtional sgstnm

) .g,q,‘.

S

grinnriln in tho 7 olna.ntary pcﬁoois and. 2 JOﬂIOT hxgh achools

Four-o?‘ the Pets-are. loanqrtL while the other microsAhélong

to ™ the sch&ois which house them. They are used fur riﬁidzﬁt;on.

: driii ‘and prtctic;;jr‘inforctuint. litoracg ‘and programming.

‘iiirning disg&lod EPVC IR

ot .~ .‘;\ e L . ,-\‘»

. U 7777771 e

. Most qF the: init{atzvo ?Gr’ gettxng nicrocouput.rs 1ﬂtn s:hééls

‘has coime #rom’ ptronts and: totchrrs. The district” suppcrts_ a high

school -teacher  who SirVis - as cqpputnr -coordinator. Sbe is .

' rosponsib11;tins. teaclies. ~tuo conputer courses and Tuns: the high

school computer’ clubs. T T : Lo
P! T L f~+ -“f-'_t S

. \ ]

,;Thef most szgnificlnt Foru of -iuppdrt from the district ii'

- through--iﬁSOrvici courses. Coaputor-rolatod courses, taught by

local toachors.'a%o‘ o??orod frequently. In_.addition, therschool—

system sakes a ;cntriﬁufion towards cuittnn for ttachors who get

co-pogor—roiafod tra:nﬁng otsvwhqref

“%.C
¥

2

They ITQH used Oor,;tho #ull rahgo o? atudontng inc}uazng Eﬁp'_{

16:.1;3 ‘a%._the high school. .ahd; " in ‘d3ddition to her district-wide -

s

F Al
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] ﬁiéfééﬁﬁﬁbiiri . Pirat ‘came 'inio . ereenview schooIs ~at the '.”i
- ¢ initiative _of. the. computar ~coordinator, with administrative

'; approval. In the*Pall of 1979 one Pot was placed in. each . of .the

lemontaru schools.: Thoso wéTe purchasod out of district Punds

_One teacher : from - ooch oiomonturqiisihool was trixned the summer  . ;,i

before the Pets: arrived. " Since then, thogof:chools have bought = -

-“"j-tﬂﬂfttontt—mttrof “with fonds < ortafﬁii—_fhrough ‘grants, tﬁrough"“'
parent—~teacher. - orgaqultionSr and from school operating budgets

itional micros ' have. .depended on teacher’

Because all of the 3 _FYTIT L2

 ‘and parent initiative;. there are now. onoquai nombers-of micros

s . puihAa N

.in - the elementary schools. ‘The role of principals has ranged

fron soppo?tivo to noyitivo. with many neytral, Ingat least. one

X _ ciii a princxpil has’ chingod his pudblic. po:turo from negative to
\. . . )

. L

ISotharo in Groonv:om' has been acquxred in. various ways;

primariiq 9rom inoxponsivo soordos; such_ as —CUP!Q? magazine and

s, “other public school systems. There: is some commorc;allg produced

- spftware, as ucll as some . programs wh;ch were produced ‘in. the
district: by " teaghers "and. students.  High school  students are-. 7 °
responsible for. updating <the ‘set- of tapes uwhich has been

collocfod and duplicated for pac@-Pet A cataiogoe of ereenvxem

. tapes’ doscribrs each program gives  grade. levels; and rates

so?tw:ro iccordiﬁg to Bloom’s ‘taxonomy. The software is largelg ;
dr:ll in math and langnago arts.ﬂsometxmes in a game Format. IR LI

ﬁt tho olomenfaru iovai mi;ros aro use more in the uppor than.ﬂuJ

f in the lower grades. Theq circulate’ to classrooms :on a sign-up ..

. basis. | Thoro is- gonuriIlg “one toichor Who minxgosnitho micros..
R Utﬂillq a ‘teacher buff. The .buffs are vorg knowledﬁeihle about - -
micros, and.have given a groat deal of persapal- time to ~becoming = . -

o — e — — — —

”'gg.- quond this. thoq are ontﬁusxastic -about the _micvos,  and

e eager to invoive oth.t teachers in " this xnnovatxon . Without:

‘compensation in time' or moneys; . they: ‘teach; give support. - to anmd ¢ . -

spread the word- ommy iothor tsachers. .t . We " found both male and
_female. Buffs; some - with and,;somo withoUt‘ previogus: computer

- -oxpor;onco." -One " -teacher told "us that it was impossible to - . i
© . predict  .who would become a buff, who, would $ind_ these . machines :
(ircaptivating: - In most:. of the g@g@opggrq §§§§§§§7¢§56F§7g§s at. o

* least one oiﬁir micro buFF-—xn somo cases a. téacher; in others a
F'T’"t e T : R < ..
. . - P S e I

'”nputers'- are clearlg 1n elemenfarg . _classtooms . in -

dew; in contrast to cther “sites. ‘Elementary teachers have .’

arxod .goals for . using - the micros Some waqt'chridren to have...u;r~

un while learning:; others .want- students to he. comfortable with
f’conputors ~ Some focus on children’s skill devclopment. others‘on
tho toach;ng o? programm;ng ‘and problom—solvrng : '

SRl .

.Evtn thoqnh tho nxcros,aro phqsxcalig present. there sgems to be =

rf;;f:: iack af_ in&tgrition with the : rriculum; - Children wpere often
© . observed. ¥ding - drill  a@nd prackice in areas. which ~did not.
CeT ‘coincide with current clissroom inst*uction . In one c{assroom o

- - - . ‘(y ~ R - ~ . . . P .
) L. - i o . .- . < - ..
v : tlel Lot : . I ‘ P : R
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-Thu tcichnr buffs and spe:xal educatxon teachers have care?niig

. MIET 08+ Thcq.need first to master the machine’ beFore they can:

articulated/vzcws of how to 1ntograté work on the computer with
other modes of. lparn1ng in the classroom. For many other

teachers, though, such integrat;on was not a sta%ed goal. Many

of - them irc at a ‘much more tentative stage szﬁ . respect to

;thznk ibaut ways of uszng it praductzvelg

At the secondarg levol micros are used przmarzlg 1n the junzor

" highs. . A computer lxteracg course has just been initiated for

ail seventh: graders; An attempt is being’ made to involve

teachers from non—math areas in this course: Elective courses in

programmlng and camputer math are available to eighth and ninth

" graders, " and there are after—schowl clubs. Mzcros are used for

iothcr subdect greas. including Engl1sh. vocat;onal educatzon and

earth sczences.

T . . A
o ~ . -

In the >3unxor hxghs the micros stay in one room (also the

o - —__ = - . — -

:classroom oOf the.math and computer teacher) and students -go. to
5thasc clissrooms In order Fgrntgéchers in other 'subject areas
to use the "micros, class locations must . be switched. This

1proc¢ss is very cumbersomo. and requires plann;ng far in advance

used broadly. =

of actual use. - TﬁiFi?EFi. {t is difficult for the micros to be

At the: high 7§ch3§17 the two micros are U§éd for classroom
demonstrations and for programming by - high school students who
write %??tmqro for the jelementary and junior high teachers who
7777777 it. - ¢ : . Ty - ' = . .

Teques

Teachors in- Greenview are in general, enthusiastic abou®- the
micros:” Some roported that the micros had an effect on their

role ,1" classrooms,  putting the children more in control of

their ' own learning.and teachers more in the role of Tesource -

‘persaons who = answered' questions and shared - children’s

discoveries: Some teachers felt that they learned new things

about their studcnts by absnrvxng them use the micros. Teacher
buffs have a new _relationship ° with their peers. - They are now
teachgrs of toach:% . I

Teachers in orewnivi sus though, complain that there’s not enough-

time to learn ‘how to use the micros; to prcvxe- programs and

plan for their. i tnlligcnt use in classraams They feel there
xs ﬁat inaugh v:riity of ioftwarc and that what there is is not

How do. micrnslﬂnaﬁp aifﬁoronco for Greenview students?

Students themselves are CI.ITig".nthDSIlltiCp and have initiated

luncht1m¢ and i?tlr-schaal computer ictiviﬁﬁiik‘ Teachers in



- "

-~

Greenview are; on the whole, Teluctant to talk  about _éagﬁiff%é..

.or learning cutcomes for students. They .feel it is too soon to-

~ tell. . However, many talk. about effects Telating to }oclal

interaction and self i§§55@177§§§§§ﬁ§3 often work together on

-mxcros in Greenview;, and teachers feel that there have been

-

" gains in soczai skills as a resvlt. Some also Tepqrt gains in

self esteem on the part of those students who learn how to use
thé aicfﬁi and can then hnlp nthers L = SN .

o o - ff""-"‘
PR NN .‘ .

Sfuaenf experfs ﬁave come to plag an’ xmportant Tole in

Creenview.. ﬁiiﬁ@gghfgghoois have always had students who were
outstanding  in ‘some areas; these oxp.rts are different in two
respects. F;rstg‘théq are taking on ‘a collegial role with.
respect - to teachers.  They. teach; help, and work alongside

teacﬁifi. a3 well as with other students Teachers are -positive

seem to find it threatening. - . o

Second; these experts are puttzﬁg pressure on the system, asking
it - to meet their needs for more knowledge and -training. For

Eiéﬁﬁli. a seventh .grade computer . club is now 1learning the

programming skills normally_ taught to e:ggth graders.: What they

will 'do next year concerns teachers and admznzstrators
t

 -StUdiﬁts we qbserved were 1nterested and enthus;ast1c in what

'theq were do:ng In one junior high' programming ‘class, students

didn’t notice when the bell Tang. The tiiéﬁif ‘claims . this is a

frequent problem: .In Greenview there was equivalent use .of

micros by malés and ‘females in eIement:rg grades. But startzng
in 7th grade; males predominated bg a r:ti?'?ﬁ;2 S5 to 1.

In Greenview, the-schools are beg;nn;ng to see students who have
micros at home. Although there was no repori of cunrent impact.

the schools are beginning to anticipate a home-school connection

around the technology. Theg are cons:dering seliling the- tapes
which are used in school to parent§

District admininistrators are committed to computar  literacy as

an immediate goal, but have questions about the Ffuture. They are

concerned about the lack of coherence and policy: A task force .

. of teachers and administrators hHas been formed to begin chartin

golicig; andfgoalsg and to design a k-12 computer curriculum.

From - the administrative perspective, an innovation which has
gone its own way, ‘with individual teachers doing what theg

choose.' must now be made more Tational and better articulated

with th! goals and curriculum of the system: The Greenview
iﬁﬁdVitiﬁﬁ; thiﬁi is bﬁUﬁd to become ‘more ceﬁtralzzed soon ] It

-

Having briefly summarized our data; what conclusions can we

-

-

“w~
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draw?  We have seen three. dszerent 1nnovat1oﬁs ‘which reflect
the school systems of which they are a part,“ . §chool systems
assimilate microcomputers to their: own goals, needs, and ways of
operating: 77§13931gg75a19rn077999§d not have a @ranite-style

innovation; nor the other way around: . -

. ° [
- e P 2 P i e _ 2 - ' J"; - C . . N . .t »
On the other hand, each system is now.experiencing . or is likely

T,-rica : cxper;encc- ehanges resultxﬁ" ‘?rom -this 1nnovatxon-—new

staf?;ng patfirns, ‘new- roles Fo¥ teachers -and students, new

QSU?EEQ of currxcuium If there zs, a mxcrocomputer revoiufzan

e — e

\ .
There are.vae trendsvwe.observed wh1gh we th;nk' ra1se qustibﬁs
of critical import.” These are: ..\ . '

s -Dxffnrentxal access to the mxcrocomputers

—The emergence of new roles in rasponse to the

. __ microcomputers g ®
—The lack of xntegratxon of mlcroqomputers into

eiemenfarg classrooms and curr:culum

—The lack of- knowiedge about the eFﬁects and

outcomes of microcomputors i‘ edqcatzon

 below gradc level. We wonder, though, what

‘students have access .to micros, but in which: |

‘micro. The educational assump 7pnsf*bah1nd such a d;

DxFFéfiﬁt;al Access to M1crocdmputers \'5 ;) .

- N W -
In aii of our s:tes we samfg;ffgrentzai acces to computers. 1In
Salernoc the differential  access is del:bera a; since the micTo

is beding used to improve the per#ormance oF studenté who _are

outcomes imight = be of "limiting > micro use to stodents . who
remediaf1on. .Will the micr in grades Rxnderﬁarten through

— . — - e LT

. e1ght ‘be ssen as a .,machine only for children who\ aren’t doing

well? One middle school teacher in. Salerno told us \that he felt

there was a stxgm: attached to using the micros; and re&used to

. have any 1n his classroom as a rtesult. . The, students whom we

observed ‘pragramming classes at the hxgh schopl were 'all
"good in mafk , Uﬁe‘ can .easily imagine a world injwhich all

777777777777 ilevels of
o with the

vision of
j 1educ&t16ﬁa1 outc:mes, reed

achievement detgrmxne' mhat students are permitted to

aﬁﬁlxcatxons, as well as tn
very carcfullg to be examined.

The othcr two sites we- visited spec;?;caiig valued | equity_ of

access, with very few machines be1ng restricted tol specific

groups of stu¥ents. However; since both sites have depended
dibution of

? access

largely on local initiative; there is an unequal distr

micros among schools. This gives some students grea

~to computers than others, merely because of ‘what schqol theg 90

to: We do not think there were systematic differen¢

. the- _have and have not schoois with respect Eo « student

e - I

populaticns served. But clearly this needs to be laqﬂ?d at. A
: - s . . ‘.6.0.

fwr
i

[

Y



o

14.

A -~

."lpcal 1n1t1§t1ve" mo&ei of 1nnovat10n -could Uﬁiﬁféﬁfidﬁéiig

rosult in . considorablo d1F¢oren§1a1 access - .

dn  ail 'of ‘our sites we observed szF;rentzai use accurd;ng to

sex;. pa tzcuiarig at the secuwdarg "level, This is not an ;SSU€w  :
of dccess per se, since girls are not Egstemat1ca11g excluded

and - did Uii the micro more=*or less equailq : But, ' starting- in

PTom usxng.CQQPUtefi * At -the ‘elementary level, each sex EBUIE

seventh grade.. when. the~ ;micros moved out’ of classrooms. arid

hallways  into . math " and buszness departments. ~“there -was an

micros. £ﬁ1thqygh this was not . systematic survey, the
consxstoncg qP “our iF:ndxngs and the size oOf ihe dx??érences

'-overwheimznglg male repr!snntatxon among: students who .used the
a

1t-is, of course, too Qartg %o teil -hether those girls who have

iearned to use mzcros in elemeﬁtarg school: will follow them to

- the math departmiﬁt in junior and senior h;gh If,thgg do, then_f

the mxcha%mputer 1nnovat10nr -may be . responsible for - some.

proFound . changes. in the x—differentiated nature . of  our

'secondarg school curriculum: IF not; then the microcomputer may -

well become a part of the intimate connectrbn between males” and

math ‘thch ilreadg !xzsxs 1ﬁ our. schodﬂs ) It is important to

' One " role mhzch has, emerged is that of ~teacher bugff' Teacher.
.buFFs. as iﬁdicated .above; are not onlg interested in ‘and

knowledgeable about the mxcrocomputers. but play. a ‘céntral tole

in spreading the innovatjon b
teachers. They give a greay-deal of persohal time to this aa?gi

ti5n\ There are a number of /questions

which could constitute the  hases of

with 1little or no compen

about the teacher buFFs

research K v U D : S - Ui
First; it is important to: know whether buffs emérge .in only some -
‘kinds of settings. We saw them in Greenview, and not in other
sites. We wonder uwhether ' there are unique features of the

Greenview znnovatxon which make it possible or even necessary.-
Por buffs to emerge Dr. alternat;velg. 15 the téacher buff a.

In. terms of the future of teacher buffs, we wonder houw Ion§ :?ﬁgé

will continve at <the present pace before they burn -obt;  leave '

the system - for: more Iucratxve pasitions in zndustrg. or their
roles become oFFxciallg recogn;zed and 1nst1tutzonal;zed '

. R
Fxnallg.';t is 1mportant “to determ1ne whether

er buffs
an innovation

aTe necessary for an effective innovation. . Do

effectively take hold only when there is a certan amount of

missionary zeal among _those at the grass rtoots; oOr can an

" innovation take hold gust as effectively when it is centrally

-y
T
¢y

—andgzanftﬁrag:ng other

t 2
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pianned and TesouTces are g}gelg d1str1buted (as in Salerno)? It

is interesting t?at the site in wh1ch mzcrocomputers were in

elementary classtooms is also where there were bufts. ATe

buffs, with their personal dedication and involvement. ' necessary
for getting ﬁicrbéomputers 1nto c1a55rooms°

A second role which has emerged is that of the student expert.

These experts are new both becausa .of their instructional and

"collegial role vis a vis teachers and ‘students. and because they

are asking for-something from <the school system.~ Their. need for

moTe courses and better. trggned teachers poses probiems wh:ch
schools must solve

it is sxmplg a iﬁiéii&ﬁ of Eéé&ﬁéré catching up to the studéﬁfg
ough h1gh1q skilled teachers will student

Once there are enough highly skilled teachers will studen

_ experts become “just students” again? Or will the ¢ollegia
" type of relationship which has been developed 'cont:nue° #We.would

iike to know how schools are responding to the pressure from the

student experts; and ~whether agg how schools - make use of the

Wealth oF student expert:se . A ° ‘ _ .
\ 7!1 * ~ .

ms_ and Currxculuﬁ

_Lack of Iﬁtég?i

’
e

Ih Salerno -the coOmputers are ROt in éiéméﬁtérg classrooms ' by

design; but th® ‘work- on the computer is integrated.with the .

classroom curr:cuiqmm by way of shared objectives.  We wonder

whether this works qducatxonaiig + Is it possible for children

to relate what they d@:on the microcomputers to-.what they do in-

the classrooms when the related activities occor © at dszerent

times, in different places and w;th d1FFerent teachers?

"‘4

In Granite mlcrocomputers Were also not in ciassrooms, éifﬁbugﬁ

not. by design; while in., éreenvxe- theg were’ in ciassrooms, ‘but

were nat well 1ntegrated with the currxculum 7 N
v

. We would like. to know whether brxng:ng the . microcompuferi into

the. classroom is the . First step in integrating ‘it with the

classroom curriculum: Is it ‘a..necessary step? What kind ‘of

support and knowledge do teachers need in order -to integrate

classroom work. with microcomputer ‘activities? "Will - the teacher

buff turﬁ out to be an’ essent:al resource for making this happen7

Fxnallqa‘;g; need 0 think  about  not merelg mhether the

microcomputer can be integrated with the ongoing curriculum but

.about whether it will have an impact on the Eurrxculum In all ..

of . our sites it is. in- Oreenview and Granite; it is havxng an
impact becauge new courses are being created to teach students .
how -to use and program the micrpcomputer. In Salerno it is -

because the 'software design group. is éggéﬁtxallg ‘writing

corriculum for the district: This.group uses as guidelines the

. baseline objectives establiished by the_ district:; along with

stdte—adopted textbooks. Nevertheless; transliating an objective
~ ) . - :
L i . m - -
a0

H;m

»
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1nto software is. no tr1v1a1 matter ;2,3;;'

-~

DUiiﬁg our visit to Salerno we matched developep; tak:ng .a

“i . stated objective (e. g. students must know:the difference between.' =»

e fact an:ggﬁxnxon) and writing software .tg teach it. . They = first . E

termine for themselves what fact - and opinxoﬁ were, and
then : ¢ nsléﬁig their ideas intd an instructional .‘program. . At

all of these steps they were making 1mportant 1nstruct10nal and .
curricular decisions, decisions which “would eventually affect.

Iarge numEers oF chxldren in the. dxstr:ct‘

~ had to

. . e 3

) WSoftware:’

: '—'

Teachers. in 5fanife and @reenview: compla1ned that thére éés.ﬁ3t; .

enough softuware in the: non-math areas;. We.would " like $o “know -

777T Y — — e e

What k:nd of a menv 'do; teachers need? - What

777777 e softlare useful and other software not? Even with the
dearth .of su#tware. not all oF what is evezléble is used o

- ":

. .
- Dne. contrabut;on to useFulne s.mag be .whether teachers have anyg .
input to its development. - : Software, unlike textbooks, = is '~

 unique in the 1locail possxbxixtxes for_ 'its. development 'and

modification. iﬁ one Granite suburb. -e 'visited there is an

expgr:mentai program in - which teachers~ request software from a-:

small development group which produces'xt. -then field: tests’ it
with: teachers and students. then ‘modi¥1e5 it, and then makes it ..
available in the schoodls. Th;s expenxment has generated a great’

deal of local enthusiasm:. It ,mould be. xnterestxng.to compare’

i softuare .use in this district mxthethat in a comparable det?ICt'

" where there is no teacher xnpnt Modr?zcat:un of software is

anather Form of teacher rnpu and aga;n,”xt should be lpoked at

7777777"7,,,77777 DN

i Teachers want better quality .software:. But nexther teachers nor

'deveiopers seem to kﬂOW:i or be abie‘to ‘state-explicitly, ‘what

‘makes Tgood software *. There are undoubtedly implzc:t 5tandanﬂs
which it would be 1mportant tp probe ; ’

More gerierally, what - is needed i3 a theory of software—models

-~ - for the ways in which ideas can be implemented in the software

- medioms aiong with research . about how. dxFFerent Forms,rof

implementaton - meet d:FFerent edutat:onal goals and purposes.
Suchxztheory would - pequire the sgnthesxs oﬁ/ knowledge about 3 :

g1nstruct10n. 1earn1ng$ development. percept;on and media.

. ‘{ftack of KnnmledgﬁAﬁﬁﬁEife:tsgandgﬁntcnmes 7 7777777

; No* one.. reéllq knows about the educational or developmental
. consequences . for children of using microcomputers. = What
1 teachers tell us about primarily are social outcomes rtelated ' to
., social interaction, status and self-esteem: Thatéﬁang teachers

mii: such .coqments ciearig targets this as a rich: area for

L T SRS T T @




I ,The m:crocomputer innovation is bexpg Fueied bg : great deal p

-

. learning by interacting with the microcomputers clearly- tar

;there is almost no. lzterature tgrrea .

/‘ o 17.

. v

study: Bn the other hand. ‘that no one knew what ch:ldren géfé

this is a critical area . for study. o~ It’s not ¥h§§77teachers

haven’t -read an abungant research l’terature. but rather ‘that

enthuszasmp with the conviction that the mxcrocomp ter 1is a g,gd

_ -thing. . ‘Yet no one knows for sure if it-is;: how ‘it is; ors
nreallg.,what it’s good for,,in terms oF.educat;on;l.outcnmes.

need to begin acquiring. such Rnomle&ge very  quickly,- in UTUET to

help guide an innovation- mh;ch is ﬁound -to grow even in <the

‘absence of guxdance o : P N

: . -
. -

&hat is clear Fram ouT
their own  wi ;ﬁbt-. womote any. particular outcomes..  Their
impact will depénd, ~not\ oniy on_ hardware_ and software, but. to a

- Tz

£

4
‘e

We

tudy:; however; is that microcomputers on

':§§fjéiégféﬁt. on’ the - cat10na1 contey t mzthzn mhzch they are
_,gmbeddéd \ o . v



